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(57) Abstract 

PROBLEM TO BE SOLVED: To 
provide a memory readout timing 
adjusting circuit automatically 
adjusting timing and absorbing the 
difference in characteristic caused 
by the variation and the aging 
change with year of every device. 

SOLUTION: Prescribed data are 
written at a predetermined address 
as a check address, then check 
data are recorded in a written data 
storage section 1 2. A timing signal 
RDT is given from a readout 
controller 1 3 to read the check 
address. The read data RDD are 
latched at the timing of latch pulse 
signals A0-An by latching circuits 
150-15n f and latched results are 
compared with the data recorded in 
the written data storage section 1 2 
by comparing circuits 160-16n. A 
judging section 1 7 judges the 
optimum latch pulse signal based on 
compared results, and a selecting 
section 1 8 selects and outputs the 
input from the latching circuit 
corresponding to the optimum latch 
pulse. 
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(57) mm 

mm] 5>^«ri»»*ciiaEL*«*/^y# 

* >f 5 > ^TIWSlHltt trSMt-f * o 
7* — 9 ®MU> l2t:iifi'^fflf-^ rt ? i£fl £ ft £ 0 
•^llttl 50-15nfcJ:l^ l^$it/:f-^RD 
* fcJttRUtt 1 6 0 - 1 6 n "CJt«-t* 0 jt«*S 




(2) 



4fH 2 0 0 1 - 3 5 0 6 6 8 



*»e»a**0«P«fc J: o Tmf|E7 K K# § & * it*: 

mrifir Ku*^-**R*m-ffca&*>*>f * 

^ j3J:tfR*>f 5 >^«*KJ:oT»K.* j e';*<bR 
£ tt^if L-f - * £ y y x1"£ tztXD? y fv< 

)V*7*4 V4 ffit, 

MBy y ^^x«*4fc<±«iEa^^^«*»c#J6 
ES5£' < «-g-eiiif ER* & LT- 9 ZZHJftiy y 

fittC7 7f$ X * £ HUf X- * ffcl=g& 

I HfeMI 2 ] * U ^ c, R<* £iJ $ titz r*- * £ 7 * x 
9 4 * ^^Hen^^VR^HiL^^^ >^w 

^£>£# ^fx-;^ 7*' — * fc* § -2 ft 

£7 KU^cox*- * *mh)&'ttz*><n9 4 ^ >^f^ 

$ ft£R*aj Lx - * £ 9 y ^i~^>tz^(Dy y x^* 

mmy v tzmtt&vsm t*vmm $ ■& 

ME 7 ? x / * * * fc { i mi EMM; < * fl-f- »J6 
Ea^^W^-OttER^ffl Lf- * **ti?tiy v 

x HIK K 7 7 x $ ft x*- * £ JftEx x^fflf-^ 

«TEJtKEIttoJt«a*«c*-^S, ttE9 

J: 0lEiSy^^it^t^1)ta4 77fH 



vaimim***) tmm&tumr ku^mke^*'; 

*^*i2E«^>^ , JR^ 
•f* * w ^ > if^W&th > R^£b t ^ 4 s > 

f-x y 9 mtLX=F titer Kl/T.CF^f- 

^ &xzm9<t< >rm^±^xm?,** } )frbm 

&&ZtitzT-9*y vJ-r2>tz*b<D7 v^^^Mt^ 

Htris^ 4 < y ym^\z x o x mrie> * u hj* $ nfc 

R*ffiL-T-^M-?-«:Sv*U^4:"*WFK/i*tilM$^:T 
^< 1 oollf - ^if $ri«t ^>-f - ^ f ^ 

L T^tt £ *x> ^> *ER*.W L x- ^ fg^- 4 ^ 

^®mzyy1-2 iitz ^ ^ mfiSS^x*- ^ fiW SB 
ttE^ll»Ott«»*^afecf*. TUfERAtBLf-^ 

i»E«*»o«3^*jcafc^s, «as4ratto«*»c*r 

p« * V R*tf5 L ^ 4 X > ^PfillKo 

5 ] > * * &R*m 3 nfcx- ^ fc y y x 

■r&^>r 5 >^«rHSEi-*>- : &'jR*ttsL^'f ^ >?m 

i^^^<56 e> n/j Xi -7 ^fflx-^ *^«^ <bt^tii 

is j aw ^ ^ > ?\t^\z x o r ifyf£> u ^ bm&th 

ZiXtz7-?*7 y*"tZtztb<ny y 

mZ9 4 ± >^«*HJ:or*E> j e , ;^^Hi*$ii^: 
R*mLr r -^«**-2v^c|»«:4l«|lltfltaJi3-frr 
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t£ LT Wt <b *U **fc+**ER*HJ L x - * «** ^ 
ft 7 7ft^»7 yf-HB*:, 

* mm- * «&o jtRiiB t , 
^ * l * * s > ^nift@Bo 

[RX«6 ] MBN£«l^ mrlET K \ztt&tz 

ttS^flJE.** 1 ; fc»«$*L»ET Ku^3W»E>*y 

[0 0 0 1] 

«:BiWI»+4!HlJ»CBBU ^^'^^OM 
[0 0 0 2] 

[tt*<0ftW] ft*oHK:M* ^ * V R<fcffi L®B"C 

9, isfttifflis-e^o/io ttz, mm 

rmYZ&&LX£^zfc£X ***)mfr&L®&£® 
[0 0 0 3] im^H»*^B*f«»*«0^$4r)» 

n^w ! *4o ^y^R^msft^T'-*^ 
[0004] ztiKXixtf, gtm<om$jtfmft% triz® 

[0 0 0 5] 



[0 0 0 6] ft^^t«r»JR-r4^:*U, 

mm Ltefttzm^mfT. nm&i-z>'&m*& *) mmmz 

[0 0 0 7] $^<7)i^)li, f-^7 7fH^> 
[0 0 0 8] 

MET FUX<DT-9*Wt&m'ttzib<D? 
•J t> <b R^fciJ $ ftfcR^as Lf-^«:77ft*^ 

i> 1 o<7}®£/*;vxfI^££j£i-&7 yf^f-f U 

47-yfiBi:7 y*Zti1tv'~* £W&fr7'-*®M 
ffl «c $ ft t*- ^ i: ^ Jt«i- >6 ^Iifc(7?i:b^[Di i: , 
JtRlaIBoittiae*tc^S. 7 yf-y^^W-S-isJ:^ 
SgA^^fito^^ 5 y f ^ >f $ 

^7-;fy^ >y<om^ttfctZ>7 yf-lIBom* 

[0 0 0 9] L/:^ot, ^^^VR^asL^W 5 

MfinBtf. ^^y^^R^m^ft^-f-^^aKo^ 

yf ^>fr/myfU s 7v*Ztitz&7'-9<OJE 

[0 0 10] i/j, ^7 yf ^^f $>y<DT-9<D 
JfcK»*SrWI»C»4ifc3WS*^-e, «ft©9yf 

[0011] *«^ojfe^>-=e , JR*mL^'f 5 >^f8 
fiEEBii, ^ j e , ;^t,R^m$ftfcr'-^^7yf-i-^ 
5 >^«rPtt+4>*»;R*aiL^^5 >^WS@ 

^t^Jii/:7 KU^Or' : -^SrR*m , t/c*!)W^ -f 
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frbm.frlhZtitzm&&Lr-**y y*1rbiz*b<ny 

y^^^xm^^^^it^^mnut, y yT;< 

at, y yf-^^^«*4fcJiaH/^^«*U#JSL 

^ d^-c-R* its if - ? fi-en 7 * *t a<7> 7 

fcJt«i-4a*oj«SlHlBi:, JtttEIBojfc«tt*fc* 

*K»tei-*7yf-E!Boaia«rW?i-*a4R»*#L 
[0 0 12] dftlCfctttf, >*'J^s«>»a*tBE*ffl 

[0 0 13] *«WO|ll*SE*UJ:^tf, «3g«tt. mf 

*<D**>) KWcM%y y?-* 4 $ >iM9ft 

\zttm^%yv*mm<om)*miRth, imv***) 

fc«fifc$ft«E7 K riM »; 4*U^£>5e# h ixtz > 

[0014] zixizxM^ mk<D*^v<D-r--**wt. 
*aai-iiB»*ci5v*T, '#> * 'J ^f»oH*m L-r- 

[0 0 15] ^§tm<DZh\z\&<n**vm&&L? << < 
>^£wsi-&<*-* ! JR*fci5L*>f s 

-ttztiXOfj $>rm^r, &XXf*<n9 4 ^ yym^z 

^(Dmmr-tm^zzL&Ll-zr-rrj ujut, r 

^-£■7 y^-^frMt^XZixZfixy yj-fZfeWWy y 
f-BBfc, 77fIiWWLT^tt)ii, #15+47 
y«:7 7f$ ti t"* — * t t"* * 
««$n^7 r --^i:*lb*1-&aaoifctt|5|Bi:, ib^ 
@B^Jttttt*K*^*, R*ffiLr'-*«-*4rt:lia 



^t&7 yf-@B<om**a«1-4a«»«r#LTV» 

[0 0 16] *«WO$<bU«feO^-t»;tt*tflt^>f ^ 
>^WSHlB«i. **y*&R*ffi**trt::7 !P -*S:5 y 

SSSIsiB-c*oT. we*<9*ifcfxy^fflf-^# 
'J ^^f^m^tt^-r- ^ ^7 y*-$htz*b<F>y y 
*Sv^cR*4i^K/i*tSH$*T^* < t 4 1 oog 

yf/^^it«nfn7 y*--r*iiaa>7 y ^©b 
mzy y rztitzr- 9 * mr- 9 t*&w& 

*«»oJfc«@Bi:, JtKBBojfcW»**cat^S, R 

*m L-r- ^liatt-f- ^-s-o+a^fta* 
a«o«»«r«3ei-**i3e«t, 

a^i-4a^si5^WLTv^ e 
[0017] ^«no9at»K(cj:ni^ *U5E»«4. k 
isr Ku^u#iE+4>*ytt^»a4caBo«*«:ipj 

[0 0 18] 

[0019] 11 tmz-thk. *&w<D-%mm<v 

^^E'JML^^^ ^THftlHlBii. #ii*ftiJ»» 1 
1 t»a*r'-^«»»l 2 i:R*teLWW«l51 3^7 
WSB1 4 tf-^77fSl 5 iiib^ 
»1 6 fc*ij^ffll 7i:a««l 8t*LTV»4, 
[ 0 0 2 0 1 1 14, RAMI CO 

[0021] ta*7*-^ftff«i2ii, ?j$>ym 
w% \z r a m i us # TLA,tzr- 9 * %im-t Z> o 

[0 0 2 2] R*£tiL««»ffll 314. RAMI frhT- 
ftrmfrft-ftzftlZRAMl \z5-tlZ>54 ^ >^ff^-R 
D T> ^J:C/RAMl^^R^m$nfjT--^$r7yf- 

[0 0 2 3] 7 7^^^^ U-r«l 4 (4, 

zmsmmtziimmz-eTmjj'tzrj u^@bi 4 
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1, 14 2, 14n (nttSm±) ^WJUSSt^ 

m^AOtfrj IsJMffil 4 1 tcA#£ftT£»), -rV 
WI1B14 1, 14 2,-% Hn^^IMffl^I 
^-5.7 7^^ffAl, A 2, An^Wil 

[0 0 2 4 ] t*-* 7 yf»l 5li> 7 y^lHBl 5 
1, 15 2,-, 15n^Uv^ 0 7 7fiil5 
0, 151, 152,-, 1 5 nli-e-Ji-m? 7f^> 
Xjl^AO, Al, A2, A rKO*^ ^ >^T*RA 

m i ^^tti^^T-^^yyf trartt&o 

[0 0 2 51 614, JttREIttl 6 0, 1 

6 1, 16 2,-, 1 6 n ^fLtv^o JfcRIIIB 1 6 
0, 16 1, 16 2,—, 1 6nlifM^7 7f» 
1 5 0, 1 5 1, 1 5 2,-, 1 5 n<VttiljtW£&fr 

[0 0 2 6] mfcU 1 7 (i. Jt^0f& 160, 161, 
16 2, — f 1 6 nVftm&Zkfrb&M*? 7f/^^ 

[0 0 2 7] Wl 8(i, «5e«1 7 

[0 0 2 8] #*C, Ell <P>-=E'J l^LM^ 

[0 0 2 9] if, fx7^17K^^tlM7K 

**>f 5 > ^fif WR T *4x.T RAMI ^Otii*i 
ft«T9o £4>fcS* 2Cfx7 

[0 0 3 0] R*tiiL7Kl/7RDAtUf 
x^ffi7K^tffi£LT, tt*WL«U»«l 3^ 
RAMI K*>f 5 >^f!*RDT£#£T7^-*£IIW 

[0 0 3 1 ] 7yfi»150 f 151, 15 2,-, 
1 5 nlz£ K*ffl£iifc , f-*"RDD*9yfv<>l' 
^lltAO, Al, A2, -, An(0^^>n'77 
Wc 77«1 5 0, 1 5 1, 1 5 2,-, 1 5 

*$ftfc^-***Jfc«[IIBl 6 0, 1 6 1, 1 6 2, 
-, 1 6 nXRM1rh 0 
[0 0 3 2] *Jt^0S&l 6 0, 1 6 1, 1 6 2,-, 

1 6 n<nftm.m&*m&zMz$\%$t>\ 7<i. *i\h<o 

WxIflflS^ttO-WfcLT, -StLfcJtKlElB 



[oo33] *ti0», mirw 1 8 tmm* y v *>*)\> 

[oo34] L*:a*o-t\ *jt*»«^>^*yK*at 
^^ais©7 7f^'f<>myfu yy+ztitz 
«rflSLTi»wi:ait4w ^vtt^mLiiiB 

[0 0 3 5] SStfSgMUJiipt^UOSgM. >^ 

V USSffiBSHEK J: *K*a5 LBIft ^ * V t M 

/ilfeK ^^k^t^RAMIl^aiLB#Cf ? -^^v 

[0 0 3 6] 3 <b *U5e« 1 7 liJttfcSIB 160, 1 
6 1, 16 2, — , 1 6 n^t>^roJt«se*SrR|l*U 

w&cfctf^ao-c, ni(7)7 7fm^ir^ 

[0 0 3 7] fc*3, ^StatJBffltfD^-tUK^mL^-f 5 
>$ r iMElalBli* (gI2 U^-Ti: oU, *&*1W»»l 1 

[0 0 3 8] «S&*t~--*«S»1 2ri*ffi8EL&H* 

[0 0 3 91 ^'Jl^**^ < >^WSE® 

l£#U ^i^'bWfx'^if-^^RA 
Ml C#£&3:;M£o 

[0040] fir, ^'ji^&l w s >ym&m 

B(i> M<^aiL»^|51 3(CioT^m$tiT-*-^R 
DD^7 yfilRl 5 0, 1 5 1, 1 5 2,-, 1 5 n 
"C"7 y^L, JtKIslBl 6 0, 1 6 1, 1 6 2, - 1 
6 nffx7^f-^«2 1 i:«f$nt^&f 

[0 0 4 1 ] ZitlZXixtf^ RAMl^tWtl* 

[ 0 0 4 2] tfzs *%mm<r>** ] ) ffc&ih L ^ >f ^ 
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[0 0 4 3] > * 'J R^aj L * * 5 > *TWg 

g|$2 1 0*IJ5Eft*liBt*aiL*IJ«I»2 2KfiftSft*o 
£t<d 9 J ^ y imWKWtifiWT LfcttHW) * * V R* 

[0 0 4 4 ] 1 oO-rf-t'JR^ttJLIIlB 

x b-r&fcLtzmfrto Lmm**j%£x$>2> 0 

[0 0 4 5] R*ttJLiaBfc>*yfc#Zv»«ll 

[0 0 4 6] &iz, *§mnfcommm«>** i )9L* 

[0 0 4 7] Bi.«r#fiR+* *»H<OttO)tt«flE 

1 1 fc»&*7'-*«M81 2 fcR*£faLftlJM&l 3 <h 
t-'-^t-V W»4 1 tf-^7yf»l 5 tJt«»l 
6 t*U3fe« 1 7 fcfflRSBl 8 t#LTV»4 0 
[0 0 4 8] K&^Hfllffil 1 tt* RAMUf-^O 

[0 0 4 9] 2 li. 

RAMI iC#^^XA>/i-r- * ^ISill-^o 
[0 0 5 0] »aiUlJWl 3ti, RAMH^f- 

DT, fcl^RAMH^IMJ^f-^?'^ 

[0 0 5 1 ] x-^T-V l^-r 4 1 ti, A^Lfcr-^ 

1, 4 12, — , 4 1 n^iS^|Uftj8$fLTV^o R A 
Ml^f>!M^i/:f-^RDD0^ WEB 2 
1 1 tcA:*j£*iTi3*K ^1^^184 11, 4 12, 
4 1 n*tl»HO*44f-^«RDD 1, 
RDD2, RDDn^ftif^no 
[0 0 5 2] f-^^yfSl 511, 7 7«1 5 
1, 15 2,-, 15n$-fLTV^ 0 77fi8Sl5 
0, 151, 152,--, 1 5 nli«l-P*i7y*v<Jl' 
^fttAOM ^ >^T% ^n-filf-^RDDO, R 
DDI, RDD2, — f RDDn^77f LTJilt)t 

[0 0 5 3] * Jt«« 1 6 ti, JttfcllB 160, 1 
6 1, 16 2,-, 16n^r*LTt^o JtKiSSl 6 
0, 16 1, 16 2, — , 1 6nliWii7 7fW 



150, 151, 152, 1 5 n<D&t}tm%?h& 

[0 0 5 4] 1 7 (±, JtttEB 160, 161, 

16 2, •-, 1 6 n0JtttA**fe*a&^OR*tt 

[0 0 5 5] 8(1, fl|£Al 7T*ftSt*IJ^$ 

[0056] lu^^R^t?^ 5 y/m 

J.OI3BtIS|«0*U 1 <Offife<OT K^^x-^ 

[0 0 5 7] 21% «&*ftljffl]g|n 1 HRAM1 left 
£&**>f 3 >^ifWRTHxTRAMl(7)fx7 

[0 0 5 8] *«>flL R*HJL«IJ»ffll 3^^ RAMI 

[0 0 5 9] I^?n/:f-^RDD0, &£Xf7*4 
11, 4 12, ■» 4 1 nXmMZtltzr'- 
*RDD1, RDD2, ••*, RDDn^77«15 
0,151, 152, — , 1 5 nliZX ? y*/**)Vm 
tAOH < >?Xy yft-So 

[0 0 6 0] 77«1 5 0, 1 5 1, 1 5 2,-, 
1 5 n<D&Jj (yy+fegz) 2 
KEfl$ fifc-f - * £ £ Jt^UB 16 0, 161, 16 
2, 1 6nTJt«U m^mi 7X\ *ilh<DitR 

&$kiz&'3\<*xwLm*mm<D-r- ? **05ci-* o 

[0 0 6 1 ] *ftJftl», 8{lSiS^M5£^T-*- 

[0 0 6 2] L/*T, ^WiO^^'JI^aiL 
^-f 5>^TB*BB«i. RAMlrt^R^ttSfifcT*- 
^77f^>f *>^£:<7)*>f 5>^KI^^LT, «» 

1">5>c7)r% ^-t'JR^ttiLiiB^Stttl^O^^ 5 

[0 0 6 3] t/c, RAMK^ttLWif^^t^yf 

[0 0 6 4 ] ^f^ic, ^:TWJtt»S««rl5|^c»&it 
[0 0 6 5] 
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[0 0 6 6] £fc> ^*y*fcS>R*ffiL7*--**7 y 
[0 0 6 7] S^C, ^T^Jt«ft*S:|S|P$Uf#-5C:t 

[0 0 6 8] S^tc, ^^y^tfa^fcRAWL^SH 
MUJ:orfffe*L4fl|*UiJ^T*R*aiL^-f S > 

[mi l *§&w<o-$mrm<o > ^ y r^j* l * >r ^ > 

IM2.1 •FaA«»»^»U**»fi'0>*»JR*« 
[ 111 3 ] IM^^VCSl^H ^ >**£iii^-f£ 



t in 4 1 *&w<om<Dwmm<D* * V l * >r < 

1 RAM 

1 1 S&*tU«Pffi 

12 

13 R*ttSL»JW« 

14 7 7f^f-fWfc 

1 4 1 - 1 4 n r-V WUK 

15 t"-*7 y^fflS 

1 5 0-1 5 n y yf0B 
1 6 ■ -f-^JtRa 

1 6 o - 1 6 n 

1 7 *U5e» 

1 8 

2 1 fx^lr-^M 

3 1 . WieM 

3 2 R*ffiL«0»» 

4 1 

4 1 1 - 4 1 n fVU^fifS 
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